Histochemical detection of the messenger RNAs coding for calcitonin and calcitonin gene-related peptide in medullary thyroid carcinomas with radioactive and biotinylated oligonucleotide probes.
The present study has been undertaken to investigate the efficiency of biotinylated synthetic oligonucleotide probes in detection by in situ hybridization of the mRNAs coding for calcitonin (CT) or calcitonin gene-related peptide (CGRP) in human medullary thyroid carcinomas (MTCs). Tissue sections fixed with formaldehyde were hybridized with 45-base long oligonucleotides, specific for CT or CGRP mRNA. Recombinant DNA probe or synthetic oligonucleotides radioactively labelled with 32P or 35S were used as controls to detect by autoradiography the corresponding mRNAs in the tumour cells. Oligonucleotide probes labelled by fixation of one biotin molecule at their 5'-end, or by incorporation of a tail of biotin-11-dUTP at their 3'-end, were used and were revealed by incubation with streptavidin-alkaline phosphatase associated with the corresponding substrate. Each biotinylated probe stained exclusively the cytoplasm of the tumour cells, the CT probe giving a much higher level of staining than the CGRP probe. The same cells were found to contain CT and CGRP mRNAs. Controls performed with either radioactive or biotinylated probes confirmed the specificity of the staining. These results demonstrate that biotinylated synthetic oligonucleotides can be used as efficient tools to investigate gene expression in tissue sections, thus avoiding the various inconveniences connected with the use of radioactive probes, especially bio-hazards, the use of autoradiography, the limited histological resolution, and the delay in obtaining results.